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TW THE CLAIMS 



1. (Currently amended) A management computer 
connected through a second network to data storage 
apparatuses tb.t are connected to coxnputers through a first 
network, said management computer comprising: 

a storage area information collecting module which 
collects respective pieces of storage area information from 
said data storage apparatuses connected through the second 
network, wherein each piece of storage area information 
relates to storage areas provided by a data storage 
apparatus concerned; 

a hierarchy information collecting module which collects 
respective pieces of hierarchy information from said data 
storage apparatuses connected through said second network, 
wherein each piece of hierarchy information indicates a^ata 

,^«..atus hierarchy of ^ myrirAsWf^ rn.ne.;tiQn 9f 
...^ ^.^a stor =^« . p^;>ratun,>.. Innludinq fho^^ <^^t.^ Stpr^^^ 
■.pp...t-„... t h^. we stora.g^^ ^ .for .torinc , dat^ use d^ 
..H^ .nmr,ut ^ -- a st-or-Rg^ area of a hi gher one of 

.... ..o..ae at > rnr .^.T 5 e. ac^cordiAg to sai<i hierarchy 

apparatao GonccrD '- ^ ; and 



PAGE 4l37*RCVDAT4f24/2006 6:17:3SPM [Eastern Daylight Tiffle]*SVR:USPT0{FXRF-3/^ 



APR-24-06 06:16PM FROM- MATTINGLY, STANGER, MALUR & BRUNDIDGE + 703 684 1157 T-075 P. 005/037 F- 



TSM-3a 

U.S. serial NO. 10/811,868 

, .a„a,...n. r.l«i=n .n£or.atio. =«a.io„ module »hi=h 
saM **e,--** aiSiaSShi^ a-«=ng »aid daca .borage 
app.ratu.es create „»n.ge»ent relation information, ^ased 
on said piece, of storage area information and .aid pieces 
o£ hierarchy information collected in said storage area 
information collecting module and said hierarchy information 
collecting module. 

2. (original) A management computer according to 

Claim 1, wherein: 

said management computer further comprises: 
a ™anagen..nt information creation module that recognizes 
a numher of data storage apparatuses according to a number 
Of said pieces of storage area information collected in said 
storage area information collecting module and prepares 
pieces of management information used respectively for 
managing said data storage apparatuses, wherein a numi>er of 
said pieces is equal to a recognised number of data storage 

apparatuses ; and 

said management relation information creation module 
associates each of said data storage apparatuses with a 
piece of management information used for managing the data 
storage apparatus in question, and adds information 
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indicating the .ssocxation to said xnanagement relation 
irxf ormat ion . 

3. (Original) A management computer according to 
Claim 1, further comprising: 

a screen data creation module which creates hierarchy 
display screen data that is used for displaying said data 
storage apparatuses on a screen according to the hierarchy 
set in said management relation information creation module; 
and 

a screen data sending module which sends said hierarchy 
display screen data created in said screen data creation 
module to an output device connected to the management 
computer itself. 

4. (original) A management computer according to 

Claim 3, wherein: 

said screen data creation module creates pieces of data 
storage apparatus display data for respectively specifying 
said data storage apparatuses in said hierarchy display 
screen data, and adds pieces of information identifying 
those pieces of data storage apparatus display data to said 
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.anagen^ent .elation information to ^old chose pieces of 
information in said maxxagetnent relation information. 

S. (currently amended) A management computer 
according to Claim 4, further comprising: 

. management module choosing module that refers to said 
management relation information to extract a piece of 
n^nagement information corresponding to a certain piece of 
data storage apparatus display data that is chosen when an 
instruction to eheiee clypose said certain piece of data 
storage apparatus display data is received from said output 
device, and sends the extracted piece of management 
information to said output device. 

6. (Currently amended) A management computer 
according to Claim 4. further comprising: 

a warning message creation module that-. 

refers to said management relation information when an 
instruction to ShQS^ a certain piece of data storage 

apparatus display data is received from said output device, 
to extract a data storage apparatus held in said management 
relation information being associated with the chosen piece 
of data storage apparatus display data; 



PAGE 7137 • RCVD AT 4/2412006 6:17:35 PM (Eastern Daylight Time] * SVR:USPTO£FXRF-3/5 * DNIS:2738300 * CSID:+7036841157 * DURATION |mm-ss):08-32 



APR-24-06 06:16PM PROli^ MATTINGLY. STANGER, MALUR & BRUNDIDGE + 703 684 1157 



T-075 P. 008/037 F-037 



TSM-38 

U.S. Serial No. 10/811,868 

judges wbetlier the extracted data storage apparatus is a 
fi^3t^^,,ge^ data storage apparatus 

.^^..^.^..^^^e.^ providing a storage area fox storing data 
used by a computer or a seco nd type of data storage 
apparatus -f^^x ^ d L.pc d.tn r^^^o...^^^^^^^^ providing a 
storage area for storixxg data used by a computer through 
said first type of data storage apparatus; and 

v,hen the extracted data storage apparatus is judged to 
be said second type of data storage apparatus, creates a 
warning message to send the created earning message to said 
output device. 

7. (currently amended) A management computer 
according to Claim 3, further comprising: 

a notification modification module that: 
refers to said management relation information to judge 
whether a data storage apparatus as a source of a status 
change notification is a first type of data storage 
apparatus (u Z i.u L ^^,T ?r r^ n . ■ .Loxulju .I:,^^rn^nn> providing a 
storage area for storing data used by a computer or a secoiid 
tvoe of data storage apparatus (a J uuux ud t i^ T ' ^ da t a Dt nrn gr> 
apparatu.->- providing a storage area for storing data used by 
a computer through said first type data storage apparatus. 
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when said status change notification is received from said 
data storage apparatus connected to said management computer 
through said second network; and 

when said data storage apparatus is judged to be said 
second type of data storage apparatus, refers to said 
management relation information to create a new display 
message by reflecting the hierarchy acquired from said 
management relation information onto contents of the 
received notification. 

8-11. (Canceled) . 

12. (Currently amended) A computer system comprising: 
a group of data storage apparatuses including at least 
one first type si data storage apparatus providing a storage 
area for storing data used by a computer and at least one 
second type si data storage apparatus providing a storage 
area for storing data used by said computer through [ [a] 1 
the first type of data storage apparatus; 

a management computer that manages said group of data 
storage apparatuses; 

a first network connecting between said computer and 
said group of data storage apparatuses; 
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a second ixetwork coxanecting between said group of data 
storage apparatuses and said management computer; 
wherein: 

said management computer comprises : 

a storage area information collecting module which 
collects respective pieces of storage area information from 
said data storage apparatuses connected througti said second 
network, wherein each piece of storage area information 
relates to storage areas provided by a data storage 
apparatus concerned; 

a hierarchy information collecting module which collects 
respective pieces of hierarchy information from said data 
storage apparatuses connected through said second network/ 
wherein each piece of hierarchy information indicates ^ d^ta 
storage apparatus hierarchy of a mul tistage connection of 
said data storacre apparatuses, includin g those data storage 
apparatuses that have storage areas for storing data used by 
said computers through a storage area of a higher one of 
said data storage appara^t-ases according to said hi erarchy 
aja^^a g - data atoragc apparatuses held by a data otorago 
ajfi paratus conccrnod :; and 

a management relation information creation module which 
sets said hierarchy hierarchies among said data storage 

8 
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.ppa.«u... CO =.aa.= „a„a.e™e« rel«ion information b,=ed 
on said pi«- of storage area information and said pieces 
of hierarchy information collected in said storage area 
infor^tion collecting module and said hierarchy information 
collectixig module. 

13. (currently amended) A aft«-a*e««»-^P«»«« 
management method in a m.nage,~nt co^^ter connected through 
a second network to data storage apparatuses that are 
conn.ct.d to computers through . first networ,.. the method 

comprising steps oft 

collecting respeccive pieces of storage area inforraation 
from said data storage apparatuses connected througl. said 
second network, wherein each piece of storage area 
information relates to storage areas provided by a data 
storage apparatus concerned; 

collecting respective pieces of hierarchy inforr^ation 
fro., said data storage apparatuses connected through said 
second network, wherein each piece of hierarchy information 
inciicates ^d^ta_stera3e.^eS^ratMS hierarchy of . n^ultistaqe 

......tioxi nr I ill inr .r.».r.tuses^nn.^ing those 

.... ..o.aae app^_^^tuses ^ r h.^m ,rora< T^ areas £o^ _^to^ 

H... ...ed bv saidc pmp ^irPrs t ^m ngh a stora ge area .Qf_a 
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e 4i.oragG qppatfotnn co e LCQgr i* ^ ; and 

setcing said ha^^a^^ hierarchies among said data 
storage apparatuses to create Tttaixagement relation 
informatioxi, based on said pieces of storage area 
information and said pieces of hierarchy information, 

14 , (Currently amended) A da ta ^Lux i ^ n ryr V ^r ^ 
management method according to Claim 13. further comprising 
sreps of 1 

recognizing a number of data storage apparatuses 
according to a number of said pieces of the collected 
Storage area information; 

preparing pieces of management information for respectively 
managing data storage apparatuses, wherein a number o£ said 
pieces is equal to a recognized number of data storage 

apparatuses ; and 

associating each of said data storage apparatuses with a 
piece of management information used for managixxg tHe data 
storage apparatus in question and adding information 
indicating the association to said management: relation 
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information, in creating said management relation 
information . 

15. (Currently amended) A c Lu L a Jtoo -' a yc i ap p arn i-ni 
management method according to Claim 13, farther comprising 
steps of: 

creating hierarchy display screen data that is used for 
displaying said data storage apparatuses on a screen 
according to said management relation information; and 

sending said created hierarchy display screen data to an 
output device connected to the management computer itself- 

16. (Currently amended) A data otoragc apparatiTV 
management method according to Claim 15. further comprising 
of steps of: 

creating pieces of data storage apparatus display data 
for respectively specifying said data storage apparatuses in 
said hierarchy display screen data, when said hierarchy 
display screen data is created; and 

adding pieces of information identifying those pieces of 
data storage apparatus display data to said management 
relation information, to hold those pieces of information in 
said management relation information. 
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17. (Currently amended) A data otoru ij u appar nfn n 
management method according to Claim 16, further comprising 
a step of: 

referring to said management relation information to 
extract a piece of management information corresponding to a 
certain piece of data storage apparatus display data that is 
chosen when an instruction to choice said certain piece of 
data storage apparatus display data is received from said 
output device, and sending the extracted piece of management 
information to said output device. 

18. (Currently amended) A data ofc e ga ij u apparati .i n 
management method according to Claim 17, further comprising 
steps of : 

referring to said management relation information when 
an instruction to choice a certain piece of data storage 
apparatus display data is received from said output device, 
to extract a data storage apparatus held in said management 
relation information being associated with the chosen piece 
of data storage apparatus display data; 
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judging whether the extracted data storage apparatus is 
a data storage apparatus (a first type data storage 
apparatus) providing a storage area for storing data used by 
said computer or a daca storage apparatus (a second type 
data storage apparatus) providing a storage area for storing 
data used by said computer through said first type data 
storage apparatus; and 

creating a warning message to send the created warning 
message to said output device, when the extracted data 
storage apparatus is judged to be said second type of data 
storage apparatus . 

19. (Canceled) . 



20. {Currently amended) A computer system comprising: 
a computer; 

data storage apparatuses; 

a management computer that manages said data storage 
apparatuses; 

a first network connecting between computers and said 
data storage apparatuses; 
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a second network coruiecting between said data, storage 
apparatuses and said management computer; and 

a management console connected. to said management 
computer; wtierein: 

said data storage apparatuses includCD ; include one or 
more first type of data storage apparatus co apparatus each 
providing storage areas for storing data used by said 
computers^ [[;] ] and one or more second type of data storage 
ap- paratuoco a pparatus each providing storage areas for 
storing data used by said computers through a storage area 
of said first type data storage apparatuses; 

said management computer comprises [ [ : ] ] a storage area 
information collectinQ module, a manacyement information 
creation module, a hierarchy information col lecting module. 
a management relation informati on creation module, a screen 
data creation module, a screen data sending module, a 
warning message creation module, a management module 

choosing module, a notification modific ation module, a 

modification notification sending module: 

wherein said [ [a] ] storage area information collecting 
module which collQCta issues a request to said da ta storage 
apparatuses for respective pieces of storage area 

14 
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information from said data storage apparatuses, wheygin the 
r^atia storage ^r^parat ii^^aa receive the regiie-.st £y?m tt ie 
Ri-nr-aae ar^^ inf orm^V-i on coll ^ctinQ module, and send^_tha 
T-fts pectivt- pi^e^es o f «i-.ftirage area inf Qrm?^r.i qti to ^he storage 

infoTTflation collectilnq module in rp s p onse to the 
.-^q -uest. and wherein each piece of storage area information 
relates to storage areas provided by a data storage 
apparatus concerned; 

wherein said [ [a] ] management information creation 
module tbafe recognizes a number of data storage apparatuses 
according to a number of said pieces of storage area 
information collected in said storage area information 
collecting module and prepares pieces of management 
information used respectively for managing said data storage 
apparatuses, wherein a number of said pieces is equal to a 
recognized number of data storage apparatuses,- 

t^Tn^-r^tti said [ [a] ] hierarchy information collecting 
module ^^ilil U i Gollcots -i ^sues a request to thp. data ^toraete 
;.r>narat:ugea for res ^p^^-ive pj P-^es of hif^rarchy Information ^ 
wViftrein the data s torage apmratuses receive th^ request, 
^r.A in respr^r.^^, to the request, send respective pieces 
of hierarchy information from aaid data afcora i j^ apparatuoea 
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t-.ft the hiR-rarchv InfoTTTiation collect inQ module, wherein each 
piece of hierarchy information indicates a datg, atoraqe 
apparatus hierarchy of a inulti flt--;^a6 connp.ction of said data 
storage apparatuses. inc 3 n<^ina those data storage 
;.p paratuse« that hav ° '^^^^^ storing data used Jsj ^ 

Baid computers through a s torage area of a .highly one of 
fiaid data «^tprage apparatuse s according to said hierarchy 
among da L a otoragc a pparabuo&a held by a data atorajo 
appairatup coiiccmGd ; 

wb.^T-eln among data stor a cie apparatuses which are in s^id 
multistaqf connection, a h:^ ghey one of said data storage 
ap paratUfiea accor d -incf to said hierarchy is desjgjj^te^ as tl^ a 
first type of data storage appara t us and another one ?^id 
data sto -ra qe apparatuses t h at is lower in said higyaychy 
than sa.-i <!, >i-i qTier one is df ^algnated as the seconca t^Ype o£ 
data storage apparatus, da ta to be stored in a second 
storage area of a data st o rage apparatus of the second type 
is a copy of data stored i n a first storage area of a data 
storage apparatus of the first tvpp. and the fjffst storage 
area is a v-i rtnal storage area viewe d by the host computer 
as being Fr,Tm^.A in a data storage apparatus of tbe first 
type, and the data used b y the host computer viewed ag being 
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. ...on . .ror .c^ ^rea . of rt,» 
^^^^^^^^^^^ „»,) ™ai»g.r»ont relation in£o«^tion 
creation .Odule ^ Mid SiSI^^^ — « 

.aia aa.a .to.ag. apparatus^, co crea.e ^.^^ «lacion 
information, l«=.cl cn said pi.=« 

information, saia pieces o. management information and sa.a 
piece. o£ hierarchy information collected in said storage 
area information collecting module, said management 
information creation module ^ said hierarchy information 

collecting module; 

said t [a] 1 screen data crearion module ^ = 
creai.es Ixierarchy display screen data that is used for 
displaying said data storage apparatuses according to t^e 
^ierarcUy set in said management relation information 

^ -, =.r,ri Pieces of data storage apparatus display 
creation module and pieces ot 

aata for respectively specifying said data storage 
apparatuses in said hierarchy display screen data, and 

aaas pieces Of information identifying those pieces of 
data storage apparatus display data to said management 
relation information; 
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said [ [a] ] screen daca sending module wfeieb 
sends said hierarclxy display screen dat:a created in said 
screen data creation tnodule and said data storage apparatus 
display data to said management console; 

,.>,...in said Clan warning message creation module 
refers to said management relation information when an 
instruction to choice a certain piece of data storage 
apparatus display data is received fron. said management 
console, to extract a data storage apparatus held in said 
management relation information l^eing associated with the 
chosen piece of data storage apparatus display data; 

judges Whether the extracted data storage apparatus is 
I la] 1 said first tvpe of data storage apparatus or [ [a] 1 
said second type of data storage apparatus; and 

When the extracted data storage apparatus is judged to 
i.e said second type of data storage apparatus, creates a 
warning message to send the created warning message to said 

management console? 

,.^...in said I fa] ] management module choosing module 

^ refers to said management relation information to 
extract a piece of management information corresponding to a 
certain piece of data storage apparatus display data that is 
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chosen when an instruction to efe&iee choose said certain 
piece of data storage apparatus display data is received 
from said management console, and sends the extracted piece 
of management information to said management console; 

wherein said t [al ] notification modification module 
thats ; 

refers to said management relation information to judge 
whether a data storage apparatus as a source of a status 
change notification is [ [a] 3 said first type of data storage 
apparatus or [ [a] ] said second type of data storage 
apparatus, when said status change notification is received 
from said data storage apparatus - ^-h.c, oaiJ u u uvcc of thn 
Btatuo chango notif ication f; and 

when said data storage apparatus is ^«dge iudged to be 
said second type of data storage apparatus, refers to said 
management relation information to create a new display 
message by reflecting the hierarchy acquired from said 
management relation information onto contents of the 
received notification; and 

wherein said [[a]] modification notification sending 
module ^-^iiefe sends the display message created in said 
notification modification module to said management console,- 
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wherein said management console comprises: 

a display module which displays the display data 

received from said management computer; 

an instruction receiving module which receives an 

instiruction from an administrator through said display 

module ; and 

an instruction sending module which sends an instruction 
received from the administrator through said instruction 
receiving module to said management computer; 

said display module comprises a. hierarchy display area, 
a warning message display area and a status change 
notification information display area; 

said hierarchy display area displays said hierarchy 
display screen data axid said data storage apparatus display 
data; 

said warning message display area displays said warning 
message; and 

said status change notification information display area 
displays the display message received from said modification 
notification sending module - 
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21. (New) A management computer according to claim i, 
wnerein among data storage apparatuses whicl. are in said 
multistage connection, a l^iglier one of said data storage 
apparatuses according to said hierarchy is designated as a 
first type of data storage apparatus and another one of said 
data storage apparatuses that is lower in said hierarchy 
than said higher' one is designated as a second type of data 

storage apparatus, and 

data to be stored in a second storage area of a data 
storage apparatus of the second type is a copy of data 
stored in a first storage area of a data storage apparatus 
of the first type. 

22. (New) A management computer according to claim 21, 
Wherein among data storage apparatuses which are in said 
multistage connection, a higher one of said data storage 
apparatuses according to said hierarchy is designated as a 
first type of data storage apparatus and another one of said 
data storage apparatuses that is lower in said hierarchy 
than said higher one is designated as a second type of data 
Storage apparatus, and ^ 
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a first storage area is a virtual storage area viewed by 
the host computer as beiiig formed in a data storage 
apparatus of the first type, and the data used by the host 
computer viewed as being virtxially stored in the first 
storage area is physically stored in a second storage area 
of the second type. 

23. (New) A computer system according to claim 12, 
wherein among data storage apparatuses which are in said 
multistage connection, a higher one of said data storage 
apparatuses according to said hierarchy is designated as the 
first type of data storage apparatus and another one of said 
data storage apparatuses that is lower in said hierarchy 
than said higher one is designated as the second type of 
data storage apparatus, and 

data to be stored in a second storage area of a data 
storage apparatus of the second type is a copy of data 
stored in a first storage area of a data storage apparatus 
of the first type. 

24. (New) A computer system according to claim 23, 
wherein among data storage apparatuses which are in said 
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TOultistaga connection, a higher one of said data storage 
apparatuses according to said hierarchy is designated as the 
first type of data storage apparatus and another one of said 
data storage apparatuses that is lower in said hierarchy 
than said higher one is designated as the second type of 
data storage apparatus, and 

a first storage area is a virtual storage area viewed by 
the host computer as being formed in a data storage 
apparatus of the first type, and the data used by the host 
computer viewed as being virtvially stored in the first 
storage area is physically stored in a second storage area 
of the second type. 



23 



PACE mi ' RCVD AT 4/2412006 6:17:35 PM (Eastern Daylight Time] ' SVR:USPTO-ff XRF-3IS * DNIS:2738300 * CSID:+7036841 157 * DURATION (inin-ss):08-32 



